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@ Streamer levelling device. 

@ A cable leveling device is attached to a streamer cable by 
providing an adapter module secured t>etween two seismic 
Gtreamer cable sections with one of the cable strain mem* 
bsraaeciaed tDlfafradapts'.AacverlYing coaxial housing Is 
uttumtoil ^ roca^on sbout the adapter module ao as to 
rotate with reaped to the module. The overlying housing 
carries taveting apparatus In the form of paravanes as well as 
dejitth aansing and ofher apparatus^ with the top part of the 
o«aiiying hoasing containtng a hollow or foam*filled 
bcfOTantptntton^erid with the bottom portion of the housing 
contatmng battenes, electronics and sensing devices, such 
that the housing is maintained in a vertical orientation 
because of Hs buoyant top portion and weighted bottom 
portioTu The cable leveling device is secured not by collars to 
the resilient outer cssing of a seismic streamer cable but 
rather to a rigid adapter module between cable sections, 
which in turn is secured to a single strain member* with the 
adapter providing a reletivety short base Wne and thus a 
shorter leveling device. In one embodiment the housing Is 
divided to provide a two-part slamshell arrangement 
damped over the adapter module, with the adapter nru)dule 
having circumferential slots at either end thereof into which 
ctrcumferentiat Inwardly protecting ridges of the housing 
project such that rotation of the housing relative to the 
adapter module is faclliteted. ' 
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streamer interface adapter' cabl^*SSoiinted leveler. 
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This Invention relates to streamer cable posiUontag and leveling and, more 
5 particular^, to a leveling device which attaches not to the outer resilient sWa of 
the cable but rather to a rigid adapter module connected between two cable 
sections. 



BACKGROO ND OP THE IKVENTION 

AS exemplified by U.S. Patents 3,531,761, 3,673,556, 3,931,608, and 
10 3,611,975, various devices commonly termed -birds" utilize paravane structures to 
provide for the leveling of a seismic streamer cable. In all of these devices, vane, 
or wings are utilized to position the cable and, in most instances, the birds are free 
to rotate freely about the seismic streamer cable having been mounted either 
above, below, or to the side of the cable by means of collars atUched to the skin 
15 of the cable. In all of these devices the bird is secured to the resilient outer skin 
of the seismic streamer cable which increases posiUonal error of the bird vis>a-,rts 
the center line of the cable due to the resDieney of the skin. 

In UA patent 3,434,446, a bird with paravane structure is mounted with the 
seismic cable therethrough. In this patent the bird rotates about the flexible cable 
20 which causes alignment uncertainty due to cable flexibility. 
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It win be appreciated that with no accurately maintained orientation of the 
biro relative to the cable center line, control of the cable by use of the paravanes 
jjitroduces errors which are the result both of the resiliency of the cable and any 
short base line length. As a result a relatively long base line length is used which 

5 results in a relatively Img device. The long base line length is utilised so that the 
bird is accurate^ aligned with the center line of the cable, this being especially 

important when the bird is fitted with a heading sensor. 

It will be appreciated that seismic streamer cables are provided with strain 

members, usually three in number^ which are placed under condderable tension 

10 during the towing <^^ation* The tension can exceed 3,000 pounds such that any 

one of the strain relief members establishes the cable center line with a relatively 

hi^ degree of accuracy. However, the skin of the cables being resilient often 

introduces a canting m other errors when birds are attached merely to the cable 

skin. 

15 As described in U.S. Patent A^IieatiM Serial No. 444,083, filed 

November 24« 1982, by John T. Fowler, entitled System for Removabfy Housing and 
Aligning Components of Towed Array and assigned to the Assignee hereof, and also 
in n.S. Patent At^lication Serial No. 585,027, filed March 5, 1984, also by John T. 
Fowler, entitled System for Removably Housing A%nment and Aligning 

20 Component in a Towed Array and assigned to the Assignee hereof, both af^llca- 
tions being included herein by reference, it is pointed out that the utilization of a 
tubular adapter module placed between the ends of adjacent seismic cable sections 
can be utilized for a variety of different pu^oses, mainly in the alignment of 
sosltive devices sudi as confesses and transducing equipment to the center line 

25 of the cable. The reason that this e^Ifgnment is maintained is that the center line is 
establidied by virtue of securing Xht adapter module to onty one of the strain 
n^embers which is utilized in the seismic cables. This is accomplished by clamping 
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oniy one of the strain members to the module such that the module is maintained 
parallel to the lon^tudinal center Une of the cable. The other strain members run 
through the module and are free to move in the channels provided. Thus the 
adapter module Is keyed to one and only one strain member, thereby eliminating 

5 skewing forces which would be the ease if the other strain members were rigidly 
attached to the adapter, module. The adapter module in general is of a diameter 
similar to that of the cable and is secured between the cable sections both by the 
securing of the strain members within the adapter module to those carried by the 
cable sections as well as by clamping the outer skin of the ends of the cable 

10 sections to the adapter module ends.* 

In summary, the aforemoitioned adapter modules are utilized to house 
components and to provide alignment of the adapter module and its components 
with one strain member and thus the center line of the cable. ' 



SPMBIARY OP THE INVENTION 

A cable leveling device or bird is provided in which a housii^ carryii^ wings 
or paravanes is rotatably secured to an adapter module between two cable sections. 
More specifically, the adapter module is relatively short and relatively easity 
attached between the ends of adjacent cable sections. The module provides a 
relative^ rigid base which is aligned with the longitudinal axis of the cable. In the 
subject invention the adapter module Is provided with annular mati|« means 
Including grooves, channels or slots at either end. An overiyli^ housii^ carryii« 
cable leveling and control apparatus is eoaxially mounted over the adapter module. 
The housing is adapted to rotate about the adapter module, with the housli^ beUig 
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provided with corresponding anhular mating means including inwardly-directed 
ridges fitting into the annular slots in the module. The housing in one embodiment 
includes a clamsheU of two parts with an upper portion being provided with a 
hollow or foam-filled chamber to provide buoyancy for the levelii^ device or bird 

5 and to maintain a vertical orientation of the housing in combination with the 
weight of the components in the. lower portion of the housing. The lower part is 
weighted by the apparatus carried therein which not only operates the paravanes 
whidi are attiached to the lower portion of the outer housing in one embodiment 
but also includes depth sensors, compass heading devices and other electrical 

10 apparatus usually contained vrithin a bird. Ttiis apparatus Is inductively coupled to 
the sebmic streamer cable through ,coQs carried both in the lower housing portion 
and in a breech in the adapter module. This electrical^ connects the bird to the 
cable. 

The housing which coazially surrounds the adapter module {son a relatively 
15 short center line and in one embodiment b a hinged affair with the top cover being 
hingedly attached to the bottom portion and clamped over the adapter module such 
that the aforementioned annular grooves and ridges mate. 

VOutt is provided is a streamlined, neutrally buoyant bird with the neutral 
buoyancy being provided in part by the hollow and foam-filled upper portion of the 
20 coa3cia]]^*mounted housing and in part by positively buoyant wings. A coil is 
carried both in the bre^ of the adapter module and in the lower portion of the 
housing for inductive coupling purposes. The wings are carried on the lower portion 
of the houaiz^ and are rotated about the cable center line as opposed to being 
spaced from the Imgitudinal center line of the cable. The mounting syatem Is 
22 rigid, providing alignment accuracy. Kolse reduetira is provided the flub)Mt 
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device since there is no need for the use of an extra tube to maintain the upright 
position in buoyancy. Because only one strain member is atteched to the adapter 
module, the housing is maintained in alignment with the cable center Une due to 
the 1,000 to 3,000 pounds of tension involved. The bird is mounted on a short base 
5 line length because of the rigid attachment, with the long base line length of the 
prior art devices being avoided. Hius the subject cable leveling device can be 
made exceeding^ short. 



BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of the subject invention win be better understood 
10 In connection with the drawings of which: 

Fig. 1 is a diagrammatic illustration of the subject bird mounted to an 
adapter module which is secured to the ends of two adjacent cable sections; 

Fig. 2 is a side view of the apparatus of Fig. l iUustratli^ the carriage of 
the paravane or wing l>y the lower section of the rotatable outer housing, with the 
15 ballasting and electronics being provided beneath the paravane or wii«; 

Fig. 3 is a sehematie and sectional view of the utilization of the adapter 
module, with Its annular end channels cooperatii« With the riches of the coaxiaHy- 
mouttted overlying housing 

Figs. 4A, 4B and 4C Oluatrate the vertical orientation of the housiiv 
20 regardless, of cable twis^ 

Figs. 5A and 5B are sectional views of a portion of the coaxial overlying 
housing Illustrating the hollow nature of the upper portion of the housing and its 
hinged structure and dampli^ means; and 
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Fig. 6 is a diagrammatic illustration showing sections of cable attached to 
an adapts module to which is to be attached a bird having a hinged exterior shell 
and inwardly-directed annular ribs which cooperative with the annular channels in 
the adapter module. 

DETAILED DESCRIPTION 

5 

Referring now to Fig* U a streamer Interface adapter cable mounted leveler 
or bird 10 is mounted between streamer cable sections 12 and 14 via punch locic 
bands 16 which, as vrill be discmssedi secure the streamer cable sections to an 
adaptS module 18» As illustrated in this embodiment, an outer overling bousing 

10 generally indicated by the reference character 20 includes a top clamshell 
portion 22 and a bottom portion 24 which carries wi^gs28 tiiat are neutrally 
buoyant. Bottom portion 24 includes a cylinder 28 which earrieSy inter aliat the 
electromechanical apparatus for positioning wings 26, t>atteries and other elec- 
tronic sensors and circuits. 

15 As can be seen from the bottom left-hand portion of this figure, cable 
section 12 typically includes strain members 30, 32 and 34 which run longitudinally 
through the cable as illustrated* fiiterconnectiM wires 36 are also shown and ere 
connected via connectors (not shown) to the adapter module 18 such that bird 10 
and the electronics contained therein are inductive|7 coupled to these lines which 

20 transmit the information to and from a towing vessel (not shown). 

Referring to Fig. 2, a side view of the bird of Fig; 1 is shown in which one of 
the wings is seen to be pivoted ab<^t point 40, which in the preferred embodiment 
is along the longitudinal center line 42 of the cable made of sections 12 and 14. 
It will be appreciated that a front portion 44 of the bottom portion 24 of housiog 20 

2- is canted for streamlining purposes. 
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adapter module 18. Howev^, as can be seen, housing 20 Is maintained in a vertical 
position V7ith the wings 26 in a horizontal position. This orientation Is maintained 
both by the buoyancy of top portion 22 and the ballasting of bottom portion 24« 
The same situation is illustrated fw an OE^osite twist of the cable as fflustrated in 

5 Fig. 4C in which axes 92 and 94 are rotated to the left* 

Reforing now to Figs* SA and 55^ the hinged structure of housing 20 is 
illustrated in v^idi portions 100 and 102 of bottom portion 24 of housing 20 are 
provided re^eetively with a hinge recehring groove 104 and a groove 106 adapted 
to receive a mating portion 108 of top housing porticm 22. A screw 110 or other 

10 clamping device is provided to damp a ledge portion 112 to a top surface 114 of 
portion 102. A hinge 116 Is provided between housing portion 22 and housing 
pwtion24 as illustrated. It Aould be noted that cavity 54, which provides 
buoyancy for the bird* may be filled with foam to provide the required neutral 
buoyancy of the bird. 

15 Ref OTlng to Fig. 6, adapter module 18 is Illustrated as having the afore* 
mentioned breech 64* with the annular channels 56 and S8 clearly in evidence. Also 
shown in this figure are end portions 60 and 62 which protrude into the ends of 
cable sections 12 and 14. Strain member 30* is secured to adapter module 18» 
whereas strain members 32* and 34* are permitted via diannels in the adapter 
module to move lof^tudinalfy in both directions such that adapter module 18 to 
keyed to onJty one of the strained members. The adapter module may be fabricated 
with strain members SOV 32* and 34* extending from either end of the module, with 
these strain members belqg attached to the strain members of the cable sections in 
any c<mventional manner. 

Bird 10 to shown in ttie clamshell embodiment with top clamshell portion 22 
opened backwardly and with inwardly-directed ridges 56 and 58 being oriented 
perpendicular to the center line of housing 20. As can be seen, bottom pc^tion 24 
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is provided with similar ridges 56 and 58 such that when the housing Is damped 
over adapter module 18 circumferential ridges exist and lie within the grooves of 
the associated ends of adapter module 18. 

What has been provided is a bird which is readily attachable to a seismic 
5 streamer cable by virtue of utilization and of the adapter module and which is 
maintained in its vertical orientation both by the ballasting of the lower portion of 
the housing and by the buoyancy provided by the upper portion of the housing. In 
one embodiment, the wings are made to rotate about the center line of the cable 
which provides for more accurate cable positioning, ft win be noted that the 
10 s^ject system is a rigid system to eliminate the problems of attachi,^ a biM to 
the resilient outer sleeve or skin of a cable, thereby reducing noise and providing 
for more accurate positioning of the wings or paravanes of the birdL 

Having above indicated a preferred embodiment of the present invention, it 
. Will occur to those Skilled in the art that modifications and alternatives can be 
15 pracuced within the spirit of the invenUon. It is accordingly inte»W to define the 
scope of the invention only as indicated in the following claims. 
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CLAIMS 



What is claimed is: 

1. A cable leveling device adapted to be attached to a streamer cable 
comprising: 

5 an adapter module adapted to be secured between two streamer cable 

seetionsy said module including an inner housing adapted to be attached at either 
end to a section end and an overlying housing adapted to rotate about said inner 
housing and including wings mounted to said overlying housing for rotation about a 
horizontal axis, said overlying housing including! an eloi^ted weighted pod-Uke 

10 structure ^aced from the center line of said inner housing, said weighted pod-like 
structure containing apparatus operably connected to cmtrol said wings. 

2. The device of claim 1 wherein said sections have strain memberSi one of 
said strain members attached to said module inner housing for the alignment of 
said module to the longitudinal axis of said one strain member« 

15 3. The device of claim 1 wherein said wings and a portion of said module above 
said pod^Iike stnictrr^e are positively bouyant. 

4. The device of daim 1 wherein said overiying housing includes a clamshell 
portion adapted to open i^. to slip ov& said inner housing and to clamp around said 
inner housing in a closed position. 
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5. The device of ekim 1 wherein said inner housing has annular mating means 
at either end thereof and wherein said overlying housing has corresponding annular 
mating means to permit relative rotation of the housings while Umiting longitudinal 
movement between the two housings. 

6. The device of claim 5 wherein said annular mating means includes cooperat- 
ing Tidgw and grooves. 



7. The device of claim 5 wherein said overlying housing Includes a elamsheB 
portion and means for clamping said clamsheU portion shut over said inner housing 
such that said annular mating means mate. 



10 8. The device of claim 7 Wherein said clamping means includes circumferential 
straps about the ends of said overlying housing. 

9. The device of claim 1 wherein the top portion of said overlying housing is 
positively buoyant. 



10. The device of daim 9 wherein said top portion is partiaUy hoUow and is 
15 foam filled. 



11. The device of claim 1 wherein said overlying housing includes a clamshell 
portion and overlying dreumferential straps at either end for maintaining said 
ClamsheU portion shut. 



-12- 



0193215 



Tha device of elafm 1 wherein said wings are located on said overlying 
housing such that said horizontal axis passes through the longitudinal axis of said 
adapter module. 
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FIG. 1 




FIG. 2 




FIG. 3 



2/3 



0193215 





FIG. 4C 




FIG. 5 A 



FIG. 5B 
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FIG . 6 
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@ Streamer levelling device. 

@ A cable leveling device (10) is attached to a streamer 
cable {\Z, U) by providing an adapter module (18) secured 
between two seismic streamer cable sections (12, 14) with 
one of the cable strain members {30, 32, 34) secured to the 
adapter. An overlying coaxial housing (20) is mounted for 
rotation about the adapter module (13) so as to rotate with 
respect to the module. The overlying housing carries (20) lev- 
eling apparatus in the form of paravanes (26) as well as depth 
sensing and other apparatus, with the top part of the overly- 
ing housing (20) containing a hollow or foam-filled buoyant 
portion (64), and with the bottom portion of the housing (20) 
containing batteries (72), electronics and sensing devices 
(74), such that the housing is maintained in a vertical orienta- 
tion because of its buoyant top portion and weighted bottom 
portion. The cable leveling device (10) is secured not by col- 
lars to the resilient outer casing of a seismic streamer cable 
but rather to a rigid adapter module (18) between cable sec- 
tions, which In turn is secured to a single strain member, with 
the adapter providing a relatively short base line and thus a 
shorter leveling device. In one embodiment the housing is 
divided to provide a two-part clamshell arrangement (22, 24) 
clamped over the adapter module, with the adapter module 
having circumferential slots at either end thereof into which 
circumferential Inwardly protecting ridges of the housing 
project such that rotation of the housing relative to the adap- 
ter module is facilitated. 
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